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the electric current from the electric cables, which are necessarily at a low temperature, to the heated resistor or arc in the furnace. An electrode must therefore be an electrical conductor which can be heated to a high temperature. An efficient electrode will be a good electrical conductor so as to use little electrical energy, and a poor conductor of heat so as to waste little heat by conduction from the furnace. An electrode should also be affected as little as possible by the heated contents of the furnace, and should not be of such a nature as to affect unfavorably the product to be obtained,
With scarcely any exception, electrodes are made of metal or of 'carbon; the great majority being of carbon. The fusibility of metals does not prevent their use as electrodes, as they can be contained in channels so as to retain their shape when melted. Metal electrodes can be used in furnaces containing a molten bath of the same metal, or in furnaces which are at a lower temperature than the melting-point of the metal. In most other cases carbon electrodes are used.
Carbon electrodes are made of some form of carbon mixed with tar and pitch, molded, and baked to drive off the volatile matter. Retort carbon and petroleum coke have been largely used and are still employed whenever the purity of the electrode is important, as in many electrolytic operations. In electric smelting, however, mechanical strength, electrical conductivity and cheapness are more essential than extreme purity, and anthracite is now generally used in the manufacture of large electrodes for this purpose.1
Electrodes made in this manner can be graphitized by heating them to a very high temperature in the Acheson graphite furnace, if they contain some carbide-forming substance to assist the conver* sion of the amorphous carbon into graphite. About 1.5 per cent, or 2 per cent, of hematite would serve for this purpose, while if coke or anthracite were used for making the electrodes, the impurities in these materials would enable the carbon of the electrode to be graphitized. The iron which is contained in the hematite, and the silica and alumina in the coke or anthracite, effect the conversion of the carbon into graphite and are finally expelled, by volatilization, at the extremely high temperature of the furnace; leaving the elec* trodes composed of compact graphite. Molten iron has the property of dissolving carbon, which separates from the iron as graphite oft cooling; but it is difficult to understand how so small a proportion
l R. Turabull, "Furnace Electrodes Practically Considered." Trans. Am, Electrochem. Soc., vo). xxi (1912), p. 397.o measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
